More than 18 years ago the author (Willcox, 1954) was engaged in debate with the President Emeritus of the International Union against the Venereal Diseases and Treponematoses (IUVDT) on this subject (King, 1954) before the Medical Society for the Study of Venereal Diseases in London. This debate has since been partially revived in the correspondence columns of the medical press (Willcox, 1968; King, 1968) .
At the conclusion of the debate in 1953, which the writer lost, he stated the belief that not so much separated the opposing views as at first sight appeared. Indeed, if the word 'indiscriminate' were to be placed before 'epidemiological' there would then and now be virtually complete agreement between the two parties.
The object of this paper is not to engender further heat and to continue controversy but once again to advance the thesis that discriminate epidemiological treatment has a definite place in venereology as first-rate treatment and as a most desirable expedient, and to try to define the circumstances in which the procedure is most valuable.
Definition
It is important that the terms used should be clearly understood. There are difficulties in terminology in different languages and considerable confusion results. The terminology used in this paper is set out in Table I . The term 'prophylactic' or 'preventive' is used when it is not known whether a person has actually been exposed to the disease being prevented and it may be applied before or after exposure. The term 'epidemiological' or 'abortive' is reserved for treatment given after exposure, when it is known for certain that contact with a defined disease has occurred. The difference between post-exposure prophylactic treatment and post-exposure epidemiological treatment is that of the degree of risk of infection which has been incurred. 0 Factors involved in treatment before diagnosis The most important factors to be considered before such treatment is used are as follows:
Risk of infection Seriousness of disease Effectiveness of procedure Incidence of side-effects To this must be added, in respect of epidemiological treatment, the possibility of making a rapid, accurate, and definitive diagnosis.
The likelihood of spread if the procedure is not used is related not only to the other factors listed but also to the facilities and opportunities for observation. These factors are inter-related. Obviously, if the risk of developing the disease is 100 per cent., the procedure is 100 per cent. effective, and there is a zero incidence of side-effects, a physician could be considered negligent not to adopt the procedure irrespective of the other considerations.
Use of prophylactic and epidemiological treatment in non-venereal conditions PROPHYLACTIC (PREVENTIVE) TREATMENT Some common uses of prophylactic treatment in non-venereal conditions are shown in Table II . (Bauer, 1967) , and has been the mainstay in the successful WHO-assisted mass campaigns against the endemic treponematoses (Guthe and Ids0e, 1968) . (Grin, 1953) . This is illustrated by data from one of the villages (Fig. 1 47,294,500 In the circumstances existing in areas with endemic treponematoses, there may be high risks of infection but no possibilities for diagnosis other than clinical; the treatment is effective, there are negligible sideeffects (penicillin reactions being unlikely in unsophisticated peoples apart from possible localization of poliomyelitis-Guthe, Ids0e, and Willcox, 1958) , there are no opportunities for subsequent observation, and there is considerable likelihood of spread if the procedure is not used.
Although yaws has not been completely eradicated in any major area, its prevalence has been reduced to small proportions. The success of the yaws campaigns has been paradoxically indicated in some areas by a biological side-effect, namely its replacement by venereal syphilis, e.g. in Tahiti ( Van der Sluis, 1969) , in New Guinea (Rhodes and Anderson, 1970) , and elsewhere (Guthe and Ids0e, 1968) . The writer has recently had the opportunity of observing the situation in New Guinea.
VENEREAL ACQUIRED SYPHILIS
Prophylactic antibiotic treatment against venereal syphilis when exposure to the disease is not definitely known to have occurred and the risk of infection is consequently very small, is very seldom given and has little if any approval by venereologists.
Mass campaigns using total mass treatment in areas of high prevalence have also not been applied against venereal syphilis to any significant extent. The reason has usually been that, with the existing promiscuity patterns within the area concernedwhich are likely to remain unaltered-and the inevitable rapid re-introduction of the disease from outside, any gains which are achieved are likely to be only temporary. They may occasionally be undertaken on a small scale amongst captive groups (e.g. the harem of an infected sheikh). Table  VI ), and it is estimated that between 1,500 and 3,000 cases of infectious syphilis were prevented (Brown, 1971) . Not all physicians, however, approve of this procedure (e.g. King and Nicol, 1969) for the reasons stated above, although its necessity is conceded in special cases, e.g. in late pregnancy.
It is noted that most but not all of the members of the recent International Travelling Seminar to the U.S.A., were to a greater or lesser extent opposed to the procedure in principle, but concluded that in the existing circumstances and with the present facilities, the measure was nevertheless necessary (WHO, 1972c) . Also, although most of those who attended the meeting of the WHO Study Group on the Intercountry Spread of Venereal Disease in Copenhagen in December, 1971 , indicated that they were strongly in favour of the preventive treatment of contacts of patients with proven disease, particularly in certain groups, it was realized that some held contrary opinions and that, particularly in small countries where good follow-up could be ensured, this method was still preferred by practising physicians. All of the Group, however, recognized the value of preventive treatment where itinerants and others who were unlikely to return for follow-up examination were concerned (WHO, 1972d 'Alexander and Schoch (1949) .
Risk of infection
The risk of infection amongst contacts of infectious syphilis is medium and has been assessed in two United States Public Health Service Studies (Moore and others, 1963; Schroeter and others, 1971) . If all contacts within 90 days are considered the cumulative risk has been estimated at 10 9 per cent. (Table VIII) . In an outbreak of infectious syphilis in West Virginia, U.S.A. (Fig. 2) , investigation of the chain of infection initiated by a teenager with secondary syphilis which ultimately involved 146 contacts, fifteen cases of syphilis (10-3 per cent.)-including (Table IX) . (Marcussen, 1953) and 62-1 per cent. (Alexander and Schoch, 1949) .
In respect of contacts 2 to 3 months previously however, the risk is low (Table X) .
Seriousness of disease
No one disputes the seriousness of venereal syphilis, although only a few patients suffer the late complications. In the Oslo Study of Untreated Syphilis (Gjestland, 1955) 
Difficulties in diagnosis
These originate from the long incubation period, the possible absence of the primary lesion, or its concealment on the cervix in the female or within the anus of the male homosexual. Using reagin tests, 4 to 6 weeks usually elapse after exposure before serological tests become positive, and this is after the contagious, sometimes hidden, primary lesion has arisen (Willcox, 1964; USPHS, 1968) . Earlier positivity is detectable by the FTA-ABS test (Niel and Fribourg-Blanc, 1965; Kiratly, 1971) , which is positive in most but not all cases by the time lesions are encountered by the physician (Garner, 1968) . However, this test is not everywhere available as a routine procedure and, when it is, some time is required to obtain the result. Furthermore, the test will not detect the disease in the early incubation period in traced contacts who, if infected and untreated, will later become infectious and may be lost to observation.
Research has been aimed at finding an 'early warning' test for syphilis (Norins, 1968) From the data of Mooreandothers (1963); Schroeterandothers (1971) This Table shows not only that single injections of smaller doses of benzathine penicillin than are in fact used are effective, but also that 2-4 to 4-8 m.u. aqueous procaine penicillin, such as is given in the treatment of gonorrhoea, will be successful in preventing syphilis when exposure to both diseases has occurred simultaneously. This is not surprising, as complete success with single injections of benzathine penicillin was earlier reported in established seronegative primary syphilis (in which many more organisms are present than in the incubation period) in patients subsequently observed for 2 years (Smith, Kamp, Olansky, and Price, 1956) .
Opponents of the procedure, who state that it breeds anxiety in those so treated, base this objection on the belief that information regarding its effectiveness is incomplete and that treated patients should be followed for 2 years (King and Nicol, 1969) . Those that offer it, however, usually require today that those treated should be followed only for the same length of time as untreated contacts (i.e. for 3 months) as the evidence suggests that this is sufficient time for the uncured disease to become apparent. Moreover, in these circumstances, it is common experience that as much or more anxiety is expressed by untreated patients than by those who are offered treatment.
There is also an abundance of data concerning patients with gonorrhoea, amongst whom there are some who have also been unknowingly exposed to syphilis. Today, in many published series (e.g. Morrison, Cobbold, Foster, Bor, Spitzer, and Willcox, 1968) , more than one-half of patients with gonorrhoea have previously been treated for venereal disease in previous years and yet there are no reports of any significant concealed syphilis in these persons. In the days when syphilis was much more common than it is today (double infections in 3 per cent.) no appreciable incidence of masked syphilis was found in discharged service personnel (Bauer, 1949) . In a more recent series of 2,992 patients with gonorrhoea at St. Mary's, only two developed evidence of syphilis in the ensuing 90 days (Woodcock, 1971) and no evidence was found of its being masked for 3 to 6 months. If inadequate doses of penicillin or tetracycline antibiotics are given in incubating syphilis, the infection may be expected to be evident within 90 days, although in most patients given penicillin its appearance has been noted in the third month (Moore and others, 1963) .
It is noteworthy that opponents of epidemiological treatment for syphilis recommend only a 3-or at the most 6-month follow-up for patients with gonorrhoea who are given doses of penicillin which may be subcurative for incubating syphilis, and no 2-year follow-up is suggested in these circumstances.
Side-effects
Side-effects from single injections of penicillin amongst patients suffering from venereal disease with no previous history of penicillin sensitivity are very few, being assessed as 0 63 per cent. in the U.S.A. (Rudolph, 1971) and 0 68 per cent. in London (Wilkinson, 1972) . Slightly higher rates (0 82 per cent.) have been reported in those given epidemiological treatment for syphilis (Rudolph, 1971) .
A proportionately greater problem is posed by the larger number (1 4 to 2-0 per cent. in the British and 6 6 per cent. in the American series) in whom there was a previous history of penicillin sensitivity, as treatment with orally administered tetracyclines and erythromycin in such cases is often unsatisfactory for itinerant and unreliable persons, for whom epidemiological treatment is most indicated.
Likelihood of spread if procedure is not used This depends on a number of factors apart from risk of infection, particularly on the degree of promiscuity and on the facilities for observation. Obviously, if sexual intercourse is extremely infrequent, there is little likelihood of spread. The high possibility of spread to regular consorts has already been mentioned.
The default rate of the patients concerned is highly relevant. In British venereal disease clinics, patients treated for gonorrhoea or non-gonococcal urethritis are instructed to return for serological tests over a 3-month period, to exclude incubating syphilis. In London the default rates are high.
In a number of published series from St. Mary's Hospital, London, involving 5,692 patients with gonorrhoea or non-gonococcal urethritis, 15-1 per cent. failed to return for the initial blood test result (Table XII) , but to exclude syphilis a 3-month 'follow-up is required. Table XIII presents data regarding the later follow-up of 1,767 patients. The number followed was 1,495, indicating an immediate default rate of 15-4 per cent. Of those followed, 392 returned only because they had symptoms of urethritis, due to treatment failure, to re-infection with gonorrhoea, or to non-gonococcal urethritis. There remained 1,103 patients with no symptoms, and the number of these who were followed-up for more than 2 months was abysmally low, a mere 12-3 per cent. (Table XIII) . Even some of those that returned without symptoms of urethritis only did so on account of a new risk causing anxiety or because of some other genital lesion (warts, herpes, scabies, etc.), i.e. 87-7 per cent. evaded proper observation for incubating syphilis. Also most of these patients were being treated with antibiotics which were undergoing evaluation and known prospective itinerants had already been excluded. The overall follow-up at 3 months is therefore often substantially less than this (Woodcock, 1971 
